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1. An image capturing apparatus for an object, comprising: 

an image capturing device configured to capture images of the object; 

a correspondence detector configured to detect a correspondence of characteristic 
points of the object based upon the captured images; 

a motion detector configured to detect a motion of the image capturing device, the 
motion detector including magnetic sensors; and 

a shape calculator configured to calculate a shape of the object based upon the 
captured image data, captured attitude information and a translation component of the image 
capturing apparatus based upon the detected motion of the image capturing device detected 
by the motion detector, and the correspondence of said characteristic points. 

2. An image capturing apparatus for an object according to claim 1, wherein the 
motion detector fiirther includes acceleration sensors and angle speed sensors. 

3- An image capturing apparatus for an object according to claim 2, fiuther 
comprising a disturbance detector configured to detect a disturbance of acceleration signals 
output by the acceleration sensors and a disturbance of magnetic signals output by the 
magnetic sensors. 

4. An image capturing apparatus for an object according to claim 3, further 
comprising an attitude calculator configured to calculate an attitude of the image capturing 
apparatus based upon a compensation signal of said disturbance detector when the image 
capturing device is moving. 

5. An image capturing apparatus for an object according to claim 4, wherein said 
attitude calculator calculates an attitude of the image capturing apparatus by compensation 
utilizing the magnetic signals output fi-om the magnetic sensors instead of acceleration signals 
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output by the acceleration sensors when a disturbance is detected in the acceleration signals. 

6. An image capturing apparatus for an object according to claim 4, wherein said 
attitude calculator calculates the attitude of the image capturing apparatus by compensation 
utilizing the magnetic signals output from the magnetic sensors and angle speed signals 
output from the angle speed sensors instead of acceleration signals output from the 
acceleration sensors when a disturbance is detected in the acceleration signals. 

7. An image capturing apparatus for an object according to claim 4, wherein said 
attitude calculating calculates the attitude of the image capturing apparatus by compensation 
utilizing the acceleration signals output from the acceleration sensors when a disturbance is 
detected in the magnetic signals. 

8. An image capturing apparatus for an object according to claim 4, wherein said 
attitude calculator calculates the attitude of the image capturing apparatus by compensation 
utilizing the acceleration signals output from the acceleration sensors and angle speed signals 
output from the angle speed sensors when a disturbance is detected in the magnetic signals. 

9. An image capturing apparatus for an object according to claim 4, wherein said 
attitude calculator calculates the attitude of the image capturing apparatus by compensation 
utilizing the magnetic signals output from the magnetic sensors and angle speed signals 
output from the angle speed sensors when a disturbance is detected in the acceleration 
signals. 

10. An image capturing apparatus for an object, comprising: 
image capturing means for capturing images of the object; 

correspondence detector means for detecting a correspondence of characteristic points 
of the object based upon the captured images; 

motion detector means for detecting a motion of the image capturing means, the 
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motion detector means including magnetic sensor means; and 

shape calculator means for calculating a shape of the object based upon the captured 
image data, captured attitude information and a translation component of the image capturing 
means based upon the detected motion of the image captiuing means detected by the motion 
detector means, and the correspondence of said characteristic points. , 

11. An image capturing apparatus for an object according to claim 10, wherein the 
motion detector means further includes acceleration sensor means and angle speed sensor 
means. 

12. An image capturing apparatus for an object according to claim 11, further 
comprising disturbance detector means for detecting a disturbance of acceleration signals 
output by the acceleration sensor means and a disturbance of magnetic signals output by the 
magnetic sensor means. 

13. An image capturing apparatus for an object according to claim 12, further 
comprising attitude calculator means for calculating an attitude of the image capturing means 
based upon a compensation signal of said disturbance detector means when the image 
capturing means is moving. 

14. An image capturing apparatus for an object according to claim 13, wherein said 
attitude calculator means calculates an attitude of the image capturing means by 
compensation utilizing the magnetic signals output from the magnetic sensor means instead 
of acceleration signals output by the acceleration sensor means when a disturbance is detected 
in the acceleration signals. 

15. An image capturing apparatus for an object according to claim 13, wherein said 
attitude calculator means calculates the attitude of the image capturing means by 
compensation utilizing the magnetic signals output from the magnetic sensor means and 
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angle speed signals output from the angle speed sensor means instead of acceleration signals 
output from the acceleration sensor means when a disturbance is detected in the acceleration 
signals. 

16. An image capturing apparatus for an object according to claim 13, wherein said 
attitude calculating means calculates the attitude of the image capturing means by 
compensation utilizing the acceleration signals output from the acceleration sensor means 
when a disturbance is detected in the magnetic signals. 

17. An image capturing apparatus for an object according to claim 13, wherein said 
attitude calculator means calculates the attitude of the image capturing means by 
compensation utilizing the acceleration signals output from the acceleration sensor means and 
angle speed signals output from the angle speed sensor means when a disturbance is detected 
in the magnetic signals. 

18. An image capturing apparatus for an object according to claim 13, wherein said 
attitude calculator means calculates the attitude of the image capturing means by 
compensation utilizing the magnetic signals output from the magnetic sensor means and 
angle speed signals output from the angle speed sensor means when a disturbance is detected 
in the acceleration signals. 
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AB STRACT 



An image capturing apparatus for capturing an image of an object. The image 
capturing apparatus- includes a correspondence detector which detects a correspondence of 
characteristic points of an object based upon captured images of the object. A motion 
detector detects a motion of the image capturing device. The motion detector includes 
magnetic sensors. Further, a shape calculator calculates a shape of the object based upon the 
captured image data, captured attitude information, a translation component, and the 
correspondence of the characteristic points. The motion detector may further include 
acceleration sensors and angle speed sensors. A disturbance detector may further be provided 
to detect a disturbance in acceleration signals output by the acceleration sensors and a 
disturbance in magnetic signals output by the magnetic sensors. In this situation, if a 
disturbance arises in the acceleration signals output by the acceleration sensors, an attitude of 
the image capturing apparatus can be based on signals output by the magnetic sensors and 
signals output by the angle speed sensors. Similarly, if a disturbance arises in the magnetic 
signals output by the magnetic sensors, an attitude of the image capturing apparatus can be 
determined utilizing the acceleration signals output by the acceleration sensors and the angle 
speed signals output by the angle speed sensors. 
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